Injection is an economical process characterised through an increased productivity that leads, in the majority of cases, to finite pieces. The process of injection includes two distinctive phases, firstly, when the melting occurs, followed by the homogenisation and the creation of pressure; the process takes place in the plasticizing unity; coming next being the second phase that consists in the forming of the producs, in the cavity of the matrix. Regarding the main factors, the purpose of this paper was insuring a thermic regime as uniform as possible in order to obtain an appropriate plastifying process. To do this, with the help of a thermovision camera type Fluke Ti20, the thermic regime has been studied in the area of the plastifying cylinder, following the balancing of the heating resistances.
INTRODUCTION
Injection is an economical process characterized through an increased productivity that leads, in the majority of cases, to finite pieces. For injection process further processing are not necessary, excepting the removing operation of the casting network. The pieces obtained from injection are also described by an increased level of smoothing surfaces, as well as an acceptable dimensional precision. As examples of finite parts obtained from an injection process it can be mentioned: lids, cans, cogs, bushings, liners and triangles [1] [2] [3] [4] [5] .
The injection process includes two distinctive phases, firstly, when the melting occurs, followed by the homogenization and the creation of pressure; the process takes place in the plasticizing unity; coming next is the second phase that consists in the forming of the products, in the cavity of the matrix [1] [2] [3] .
The main factors that determine the quality of the finite parts obtained by using different processes and also injection are: the material used (thermoplastic materials, thermorigid and elastomer), the shape of the finite part, parameters of the injection regime (especially the plasticizing temperature of the material, the pressure and speed of injection). Also, the piece quality and performances after production and/or utilization, depend in many cases on the production parameters monitoring and optimization [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] .
From the point of view of the plasticizing aggregates, these being, as it has been shown, the main components of the machine, they can be individualized according to Figure 1 : injection machines equipped with plasticizing aggregates with screw, this being the case of the studied machine. On the other hand, under the aspect of the mould closing aggregates the following types of actions can be found: mechanical actions, hydraulic actions and hydro-mechanic actions (the case of the bars mechanism actioned with the help of a hydraulic plunger) [1] [2] [3] 18] .
The injection field for a certain material and a certain matrix is delimited by 4 curves, as it can be seen in Figure  2 . By analyzing Figure 2 it can be noticed that above the curve 1 there is a thermic deterioration of the material and under curve 2 the material is either in a solid state or there is no flow, due to its viscosity that is too high, as a result of the temperatures that were too low. Also, in the left side of the curve noted 3, the mold is incompletely filled, as a result of low values for pressures and/or temperatures. Finally, in the right side of the curve noted 4, the flow of melting between the mold plates starts, as a result of the high pressures and temperatures. [1] [2] [3] .
Regarding the main factors, the purpose of this paper was insuring a thermic regime as uniform as possible to insure an appropriate plastifying process. To do this, with the help of a thermovision camera type Fluke Ti20, the thermic regime has been studied in the area of the plastifying cylinder, following the balancing of the heating resistances.
EXPERIMENTAL SETUP
The injection machine studied is composed of two distinctive sub-assemblies such as: the injection aggregate and the aggregate for closing of injection mold, both aggregates being installed on the frame of the injection machine ( Figure 3 ).
Clasifying of injection machines
EN:According to plasticizing aggregates According to types of actions Also, the aggregate for injection presents the following component parts: the plastifying cylinder, the snail piston screw and the injection head. On the exterior surface of the plastifying cylinder (barrel), there are the heating resistors and thermocouples, the second having the role of transducers. Although the screw rotates inside the cylinder, this can also be moved as a piston towards the injection head (executing this way a movement of translation specific to the piston mechanisms).
The material that is about to be processed is fed in the feed bunker, where it falls under the effect of gravity in the screw canal. In the feeding area the cylinder is cooled with water through some canals provided through its walls. Regardless of the type of injection machines, these present similar sub-assemblies having the same functions.
The plastifying cylinder ( Figure 4 ) is realized with the interior surface polished to reduce the friction of the polymer. On the exterior surface the heating system can be found that is the main source of heat for the homogenization and softening of the polymer. This is scaled and built so that it lasts at working pressures, temperatures during the process, corrosion and eroding of polymers and the mineral fillings. The heating of the cylinder takes place electrically, by using an electric resistance, which is the most widespread case in practice. These are made like collars that can ease their mounting and dismantling. The electric and thermic isolation of the metallic surfaces of the sleeves is made with micanite, and the sleeves are applied by tightening on the surface of the cylinder without air layers that can reduce the thermic transfer. The images realized with a Fluke Ti20 thermovision camera were transferred using InsideIR software, version 3.11, of which interface is presented in Figure 5 . 
RESULTS AND DISCUSSION
This study is based on the measurement of the temperature in the interest areas raised by the resistances placed on the surface of the plastifying cylinder, emphasized in Figure 6 , reported at the ansamble of the machine, using for this purpose a thermovision camera type Fluke Ti20. The temperature measurements were performed periodically, at 5 seconds intervals, on each resistance of the injection machine, considering an initial temperature of 20°C prior to the resistances turn on. With the help of the InsideIR application a graph was drawn to show the variation of the temperature along the cylinder on which the resistances were attached.
Performing the measurements on the resistances situated in the upper line of the injection machine
Measurements of resistances were realized starting with the three resistances situated in the upper area, on the surface of the plastifying cylinder (indicated in Figures 7 and 8) . The order of the measurements starts in the upper right area, begining from the resistance from upper left which is the closest to the injection head (in other words the measurements were made from right to the left). Fig. 7 . View over the temperatures distribution on the resistances situated on the surface of the plastifying cylinder (the resistances were turned on, the maximal temperature reaching the value of 360 C).
After approximately 2 minutes from decoupling of the resistances there was emphasized again the distribution of temperatures of the surfaces of the resistances situated on the plastifying cylinder, the maximal temperature being situated at the value of 169.3 C according with Figure 8 . For a better identification, each resistance of the injection machine will be attributed with a number of identification, starting from the resistance situated in upper right side until the resistance situated in the lower left (resistances 1, 2, 3 where 1 represents the resistance that is the closest to the feed bunker, and 3 represents the resistance that is the closest to the injection head).
This type of numbering has been chosen in order to correspond to the route of the melt, from the feed bunker to the injection head.
From analyzing of Figure 9 , it can be deducted that although the first two resistances of the injection machine present a variation relatively similar to the temperature in time, the third resistance reached in a shorter time the maximal temperature that can be measured by the thermovision camera and that is 360 C (35 s compared with the 90 s). This aspect can be also observed in the image presented in Figure 10 . Fig. 9 . The variation of the maximal temperature in time, for the resistances 1, 2 and 3. Fig. 10 . Image obtained from the thermovision camera that emphasizes the difference in temperature between the third resistance and the other two.
By using the image analysis software recorded it was obtained the repartition of the temperature along the plastifying cylinder, as it can be observed in Figure 11 , being called temperature profile. On the Ox axe of the graphic it is represented the length of the plastifying cylinder expressed in millimeters, and on the Oy axe it is represented the value of the temperature, obviously expressed in Celsius degrees. Fig. 11 .The temperature distribution along the plastifying cylinder (for the image presented in Figure 7 ). Fig. 12 . The temperature distribution along the plastifying cylinder (for the image presented in Figure 8 ).
Similarly, the distribution of temperature can be obtained along the plastifying cylinder, for the image presented in Figure 8 that is presented in Figure 11 .
Performing the measurements of resistances situated in the lower row of the injection machine
Regarding carrying out the measurements required for the resistances in the lower row of the machine, this is realized according to the same rules, the order of measurements starting at this time with the lower right side, starting from the resistance closest to the fuel bunker of the machine and finishing the measurements with the resistance from lower left, which is the closest to the injection head (resistances 4,5 and 6 where 4 represents the closest resistance to the fuel bunker and 6 represents the closest resistance to the injection head).
A view over the distribution of temperatures specific to these resistances is present in Figure 13 (in the turned on state) and Figure 14 (at approximately 2 minutes after decoupling the resistances from the control panel of the machine).
Similar with the first part of the research the maximal temperature variation graph was drawn, against time, keeping the same measurement interval of 5 seconds, Figure 15 .
Also with the help of the dedicated software the recorded images were analyzed, by thus generating the temperature variation graphs on the surface of the cylinder. The appearance of the decreased threshold in the graphs in the Figures 16 and 17 it is justified due to the existence of the outrigger that the injection cylinder passes through. Figure 13 ). Fig. 17 . View over the variation of the temperature on the resistances situated in the lower row of the machine two minutes after turning them off (corresponding with the image presented in Figure  14 ).
CONCLUSIONS
According to the objective of this paper, it has been presented an experimental study realized on an injection machine, in which it was measured the variation in time of the maximal temperature (it was named maximal temperature, the temperature indicated by the thermovision camera at the moment of measurement this explanation should be inserted earlier in the paper), being indicated visually, with the help of the images obtained from the thermovision camera, the repartition of the temperatures in the areas of interes, these representing the resistances situated on the surface of the plastifying cylinder (the resistances situated in the upper row of the machine) and the resistances situated on the injection cylinder (the resistances situated in the lower part of the machine). The temperature variation graphs have been drawn along the cylinders on which the resistances were placed, beginning from the moment when they were turned until two minutes after stopping them from the control panel of the machine.
Following this experimental study, it has been found that for the first two resistances, the time to reach the maximal working temperature is higher than in the case of the third resistance, situated at the extremity of the plastifying cylinder (it was obtained in a time shorter by 55 s). On the other hand, there can be observed longer times of heating the resistances situated in the lower row of the machine, a possible explanation regarding the mentioned variations being the differences between the nominal value of the resistances indicated in ohms.
In the case of the machined studied, following this study, it was decided to cover the cylinder with a shell of thermic protection (Figure 18 ). This had as result the reducing with almost 25% of the electric power use required to heat the cylinder. Also the temperature difference between the lower side and the upper side of the cylinder was reduced because the air circulation is no longer possible. Fig. 18 . Covering the plastifying cylinder, with a thermic protection shell.
